Bioenergy from municipal sludge study report by South Carolina Budget and Control Board, Energy Office & Hayes, Seay, Mattern & Mattern (Firm)
BIOENERGY FROM MUNICIPAL 
SLUDGE STUDY REPORT 
Prepared for: 
South Carolina Office of Energy 
1201 Main Street, Suite 430 
Columbia, SC 29201 
Contract No. K530-F26081-01-0223 
December 2006 
Prepared by: 
TABLE OF CONTENTS 
Executive Summary ...................................................................................................................... ii 
Section 1 - Introduction ................................................................................................................ 1 
Section II - Purpose and Scope .................................................................................................... 3 
Section III- Survey of Ten Large Wastewater Treatment Plants ............................................ 4 
Section IV- State Wide Organic Waste Estimates .................................................................. 32 
Section V - Conclusions .............................................................................................................. 34 
Section VI - References ............................................................................................................... 36 
FIGURES 
1 Location Map For Large WWTP Study Participants 
2 Sludge Production By County Based On Current Flow 
3 Sludge Production By County Based On Design Capacity 
APPENDIX 
Table A.1 Detailed Flow And Sludge Production Information For WWTPs 
EXECUTIVE SUMMARY 
South Carolina (SC) does not produce any coal, oil, or natural gas, requiring it impmi 
nearly 98 percent of its energy. Therefore, SC has a tremendous interest in developing 
new, alternative fuel sources that can be derived within the state and which can help 
ensure that the state has a supply of energy to sustain itself in the future. A possible 
alternative fuel source is municipal wastewater sludge, a byproduct of wastewater 
treatment. The processing and disposal of municipal wastewater biosolids is very 
expensive for owners of such facilities. Although there are some beneficial uses for it 
that are currently utilized (i.e., land application as a fertilizer), the vast majority of it is 
hauled to landfills for disposal where it has no beneficial effect. Consequently, it is in the 
economic interest of wastewater treatment plants (WWTPs) to use alternative lower cost 
methods to dispose of its sludge or methods that create a product that has an economic 
value associated with it such as biofuels. This fact, combined with SC's need to develop 
energy sources that can be derived within the state, makes the use of wastewater sludge 
for the production of energy an attractive option for all parties involved. 
One possible method to derive energy from biosolids is through anaerobic digestion, a 
process that has been utilized for many years. Anaerobic digestion is a process whereby 
bacteria within an oxygen depleted enviromnent convert organic matter into biogas. 
Biogas is a mixture of predominately methane, carbon dioxide, hydrogen sulfide, and 
water vapor are the predominant components. Methane can be captured and transported 
to a gas engine to produce electricity. 
Other new, innovative technologies are being developed to harness energy from 
wastewater sludge. One such process, the Fischer-Tropsch process, produces synthesis 
gas, a combination of carbon monoxide and hydrogen, which can be used as an 
alternative fuel source. Other processes are being developed that appear promising as 
well. Therefore, improved processes to harness energy from municipal sludge will likely 
be developed in the near future. The question is whether there is enough of this sludge 
available to make investment in such technologies worthwhile. 
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It is estimated that WWTPs within SC, excluding purely industrial WWTPs, currently 
produce approximately 100,000 dry tons of sludge per year that could be available for 
anaerobic digestion or other process capable of capturing energy. Assuming this sludge 
has a solids concentration of 0.5 percent, this equates to approximately 4.8 billion 
gallons. It is also estimated that once these WWTPs reach their current design capacity 
these plants will produce approximately 210,000 dry tons of sludge per year that could be 
available for anaerobic digestion or other process capable of capturing energy. Assuming 
this sludge has a solids concentration of 0.5 percent, this equates to approximately 10 
billion gallons. 
Based on current flows at these plants, there are 24 "large" plants producing greater than 
1000 dry tons of sludge per year (or greater than approximately 48 million gallons of 
sludge at 0.5 percent solids), 86 "medium" plants producing between I 00 and 1000 dry 
tons of sludge per year (or between approximately 4.8 million and 48 million gallons of 
sludge at 0.5 percent solids), and 211 "small" plants producing less than 100 dry tons of 
sludge per year (or less than 4.8 million gallons of sludge at 0.5 percent solids). Based on 
the permitted flows at these plants (or the maximum flow allowed with current plant 
design), there will be 55 "large" plants producing greater than I 000 dry tons of sludge per 
year (or greater than approximately 48 million gallons of sludge at 0.5 percent solids), 95 
"medium" plants producing between I 00 and 1000 dry tons of sludge per year (or 
between approximately 4.8 million and 48 million gallons of sludge at 0.5 percent solids), 
and 168 "small" plants producing less than I 00 dry tons of sludge per year (or less than 
4.8 million gallons of sludge at 0.5 percent solids). Table A. I in the Appendix includes 
detailed flow and sludge production infonnation for each WWTP located in SC. 
This analysis includes only WWTPs treating municipal or mixed municipal/industrial 
(i.e., no industrial only) plant. Therefore, it is assumed that the majority of these plants 
will have sludge available for anaerobic digestion or other process capable of captming 
energy that is of similar quality. However, some variability between WWTPs should be 
expected. 
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Within SC, there are currently 3 counties that produce 10,000 dry tons of sludge or more 
per year that could be available for anaerobic digestion or other process for capturing 
energy. There are also 19 counties currently produce between 1000 to 10,000 dry tons of 
sludge per year that could be available for anaerobic digestion or other process for 
capturing energy and 24 counties will produce less than I 000 dry tons of sludge per year 
that could be available for anaerobic digestion or other process for capturing energy. 
Figure 2 presents a map of South Carolina with the estimated solids production for each 
county based on current flows. 
Once the WWTPs within SC reach their design capacity, it is estimated that 5 counties 
will produce I 0,000 dry tons of sludge or more per year that could be available for 
anaerobic digestion or other process for capturing energy. It is also estimated that 31 
counties will produce between 1000 to 10,000 dry tons of sludge per year that could be 
available for anaerobic digestion or other process for capturing energy and I 0 counties 
will produce less than I 000 dry tons of sludge per year that could be available for 
anaerobic digestion or other process for captu1ing energy. Figure 3 presents a map of 
South Carolina with the estimated solids production for each county based on current 
design capacity. 
The following is a sunm1ary of the conclusions from this study. 
• Anaerobic digestion produces "biogas" which is a mixture of methane, carbon 
dioxide, hydrogen sulfide, nitrogen, hydrogen, methylmercaptans, and oxygen. 
• Methane comp1ises between 55 and 80 percent of the biogas, with 65% typical. 
• I cubic foot ofbiogas (at 65 percent methane) contains approximately 600 BTUs 
or approximately 0.180 kWh of energy. 
• 1 ton of sludge will generate approximately 25,000 cubic feet of biogas or 
approximately 15,000,000 BTUs or approximately 4400 kWh of energy. 
• I gallon of sludge (at 0.5 percent solids) will generate approximately 0.5 cubic 
feet ofbiogas or approximately 300 BTUs or approximately 0.09 kWh of energy. 
• SC has 321 municipal wastewater treatment plants. 
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• Based on current flows at these plants, there are 24 plants producing greater than 
1000 dry tons of sludge per year, 86 plants producing between 100 and 1000 dry 
tons of sludge per year, and 211 plants producing less than 1 00 dry tons of sludge 
per year. 
• Based on the permitted flows at these plants (or the maximum flow allowed with 
cmTent plant design), there would be 55 plants producing greater than 1000 dry 
tons of sludge per year, 94 plants producing between 100 and 1000 dry tons of 
sludge per year, and 172 plants producing less than 100 dry tons of sludge per 
year. 
• Currently, there is approximately 100,000 dry tons of sludge produced in SC 
annually. This equates to 1.5 trillion BTUs or approximately 0.44 billion kWh of 
energy. This would produce enough energy for approximately 44,000 
households, assuming each household utilizes 10,000 kWh per year. 
• At design capacity, there would be approximately 210,000 dry tons of sludge 
produced in SC annually. This equates to 3.15 trillion BTUs or approximately 
0.92 billion kWh of energy. This would produce enough energy to heat 
approximately 92,000 households, assuming each household utilizes 10,000 kWh 
per year. 
• The following "large" plants were studied in detail. 
o City of Florence- Pee Dee River WWTP 
o City of Sumter- Pocotaligo WWTP 
o City of York - Fishing Creek WWTP 
o City of Camden WWTP 
o Beaufort Jasper Water and Sewer Authmity- Cherry Point WWTP 
o Grand Strand Water and Sewer Authority- Schwartz WWTP 
o Chester Sewer District- Rocky Creek WWTP 
o Easley Combined Utilities- Middle Branch WWTP 
o Charleston Commissioners of Public Works- Plum Island WWTP 
o Spartanburg Sanitary Sewer District- Fairforest WWTP 
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• All WWTPs were possibly interested in anaerobic digestion except for the Grand 
Strand Water and Sewer Authority's Schwartz WWTP. Ultimate use would be 
predicated on perfonnance and economics. 
• Each WWTP expressed interest in alternative energy production and use. This 
would be new technologies other than anaerobic digestion and methane 
collection. Ultimate use would be predicated on performance and economics. 
• All WWTPs were very interested in the production of energy from biosolids and 
the use of that energy at the plant. 
• All WWTPs believed that the political environment was such that a regional 
facility could possibly be created in their areas. 
• The Grand Strand area, the greater Charleston area, the Beaufort area, the 
Spartanburg area, and the greater Greenville/Spartanburg area appeared to be 
most promising locations for a regional facility due to the number of plants within 
close proximity. It could be assumed that the greater Columbia area would also 
be a good candidate location although it was not studied in detail. 
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I. INTRODUCTION 
Within South Carolina (SC), no coal, oil, or natural gas is produced.1 Therefore, SC must 
import nearly 98 percent of its energy.2 With the recent escalation of oil prices 
worldwide, there has been increased interest in the development of alternative fuel 
sources that are both abundant and economically competitive. Due to these factors, SC 
has a tremendous interest in developing new, alternative fuel sources that can be derived 
within the state and which can help ensure that the state has a supply of energy to sustain 
itself in the future. 
A possible alternative fuel source is municipal wastewater sludge, a byproduct of 
wastewater treatment. According to the United States Department of Energy, the use of 
biomass including sewage sludge for the generation of alternative fuels has several 
benefits. It helps to strengthen rural economies, decreases the nation's reliance on 
foreign oil, eliminates the use of methyl tertiary butyl ether (MTBE) and other hazardous 
fuel additives, and reduces pollution and greenhouse gas emissions.3 
The processing and disposal of municipal wastewater biosolids is very expensive for 
owners of such facilities. Although there are some beneficial uses for it that are currently 
utilized (i.e., land application as a fertilizer), the vast majority of it is hauled to landfills 
for disposal where it has no beneficial effect. In fact, there is a significant cost associated 
with landfilling it both in transportation cost and in landfill tipping fees. Should the 
sludge fail a toxicity characteristic leaching procedure (TCLP) test, the cost of disposal 
increases exponentially as the waste is then characterized as hazardous waste requiring 
disposal at special facilities usually located much farther from the wastewater treatment 
plant (WWTP) than typical landfills used for disposal of such material. Consequently, it 
is in the economic interest ofWWTPs to use alternative lower cost methods to dispose of 
its sludge or methods that create a product that has an economic value associated with it 
such as biofuels. This fact, combined with SC's need to develop energy sources that can 
be derived within the state, makes the use of wastewater sludge for the production of 
energy an attractive option for all parties involved. 
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One possible method to derive energy from biosolids is through anaerobic digestion, a 
process that has been utilized for many years. Anaerobic digestion is a process whereby 
bacteria within an oxygen depleted enviromnent convert organic matter into biogas. 
Biogas is a mixture of methane, carbon dioxide, hydrogen sulfide, nitrogen, hydrogen, 
methylmercaptans, oxygen, and water vapor. Methane, carbon dioxide, hydrogen sulfide, 
and water vapor are the predominant components. This biogas typically contains 
between approximately 55 and 80 percent methane, with 65 percent being typical. 
Methane is compressed, purified and stored in a container known as a gasometer, and 
then transported to a gas engine to produce electricity. An additional process known as 
methylization can produce methanol from methane. Methanol is much easier to transport 
and to store than is methane, so this additional step may be important in the ultimate 
widespread harvesting of energy from biomass through anaerobic digestion. Energy from 
methanol can be harvested by direct combustion and it can be used to produce biodiesel. 
Additionally, it can be used as a feedstock for fuel cells. Methanol is an excellent carrier 
of hydrogen, far better than attempting to transpoti compressed hydrogen gas. In this 
way, methanol may be the bridge for the new hydrogen economy. 
Other new, innovative technologies are being developed to harness energy from 
wastewater sludge. One such process, the Fischer-Tropsch process, produces synthesis 
gas, a combination of carbon monoxide and hydrogen, which can be used as an 
alternative fuel source. Other processes are being developed that appear promising as 
well. Therefore, improved processes to harness energy from municipal sludge will likely 
be developed in the near future. The question is whether there is enough of this sludge 
available to make investment in such technologies worthwhile. 
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II. PURPOSE AND SCOPE 
The purpose of this study was to detennine the amounts and locations of potentially 
recoverable useful energy from sewage treatment facilities in SC, along with an analysis 
of economics and other barriers of recovering and utilizing such energy. Such 
infonnation will enable public and private decision-makers to detennine the political and 
economic desirability to invest public and private resources in efforts to derive useful 
energy from these sources. 
The study included the following scope: 
I) The identification of ten large wastewater treatment plants (WWTPs) within 
South Carolina for initial study and the documentation of the current wastewater 
treatment processes, the amount of wastewater processed, and the organic content 
in the wastewater (on a percent basis). 
2) The documentation of the current disposition of solid waste disposal after 
wastewater processing and the content and quantity of the solids waste disposed 
along with the current disposal method. 
3) The documentation of the volume of organic waste available for alternative 
treatment by anaerobic digestion. 
4) The documentation of the potential for onsite production and use of bioenergy 
derived from available feedstock. 
5) The documentation of the potential for offsite production and use of bioenergy 
de1ived fi·om available feedstock. 
6) The collection of data on all WWTPs within the state sufficient to determine 
accurate estimates of the total quantity and quality of WWTP material potentially 
available for biofuel feedstock. 
7) The tabulation of the total amount of organic waste potentially available for 
anaerobic digestion. 
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III. SURVEY OF TEN LARGE WASTEWATER TREATMENT PLANTS 
Ten large WWTPs within SC were chosen for detailed analysis. The ten large WWTPs 
selected for this study were: 
• Beaufort Jasper Water and Sewer Authority- Chen·y Point WWTP, 
• Charleston Commissioners of Public Works- Plum Island WWTP, 
• City of Camden WWTP, 
• City of Florence- Pee Dee River WWTP, 
• City of Sumter- Pocotaligo WWTP, 
• City of York- Fishing Creek WWTP, 
• Chester Sewer District- Rocky Creek WWTP, 
• Easley Combined Utilities- Middle Branch WWTP, 
• Grand Strand Water and Sewer Authority- Schwartz WWTP, and 
• Spartanburg Sanitary Sewer District- Fairforest WWTP. 
WWTPs were considered large if they have a design capacity of more than I million 
gallons per day (mgd). WWTPs across the state were chosen for analysis. Figure I 
presents a location map for the ten WWTPs participating in the study. 
The organic content (on a percent basis) of each of these ten WWTPs was less than 0.1 
percent. An analysis of one sample indicated that the organic content is approximately 
250 mg/L. It is likely that the majority of the WWTPs have similar characteristics, 
although some plants will have less organic content due to such factors as high 
infiltration and inflow and others will have more organic content due to such factors as 
high BOD industrial dischargers. 
A. Beaufort Jasper Water and Sewer Authority- Cherry Point WWTP 
I.) Wastewater Treatment Processes 
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The Beaufort Jasper Water and Sewer Authority (BJWSA)/Cherry Point WWTP is 
currently permitted for a capacity of 3.2 mgd and is expandable to a capacity of 7.5 mgd. 
The Cherry Point WWTP currently treats approximately 2.7 mgd of wastewater. The 
miginal extended aeration WWTF was constructed in 1994. Wastewater currently enters 
the plant by gravity. The influent wastewater passes through a mechanical bar screen to 
remove paper, plastics, and other foreign material that may interfere with downstream 
processes. The wastewater then flows through a grit removal system to remove sand and 
other particles. Following screening and grit removal, the wastewater flows to one of two 
oxidation ditch basins (EIMCO Caroussel1") equipped with vertical shaft aerators that 
provide aeration and mixing of the wastewater. Each of these aeration basins is 
approximately 1.2 million gallons. Following treatment in the oxidation ditch basins, the 
wastewater enters one of two secondary clarifiers where solids are allowed to settle. The 
settled solids are returned to the aeration basin or wasted to the aerobic digester. The 
clarified wastewater then flows to a cloth media filter system for tertiary filtration. 
Following filtration, the wastewater flows to a chlorine contact chamber where chlorine 
is injected into the wastewater and allowed to be in contact with the wastewater for a 
sufficient period for disinfection to occur. Following the chlorine contact chamber, the 
wastewater is injected with sodium bisulfite to remove the residual chlorine. The 
wastewater then flows to a holding pond prior to discharge. During the summer months 
(March to September), nearly 1 mgd is discharged to area golf courses for irrigation, 
while the remainder is discharge to the Great Swamp. During the remainder of the year, 
all of the wastewater effluent is discharged to the Great Swamp. 
2.) Sludge Handling Processes and Sludge Characteristics 
The Cherry Point WWTP is currently the regional septage and regional sludge processing 
facility. The Cherry Point WWTP currently processes sludge produced at the WWTP as 
well as sludge produced by the other WWTPs operated by the BJWSA. Sludge from the 
Beaufmi County Board of Education, Callawassee, Fripp Island, and Harbor Island as 
well as sludge from all septage haulers operating within Beaufort and Jasper counties is 
also processed at the Cherry Point WWTP. Sludge is stored in one of two 150,000 gallon 
sludge holding tanks. The sludge is aerated and mixed in these tanks until it is removed 
5 
for dewatering. The sludge are dewatered by a belt filter press and trucked to an 
approved landfill for final disposal. Since the solids are landfilled, they are not required 
to meet Class A or Class B biosolids requirements. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 720 dry tons of sludge per year are currently produced at the Cherry Point 
WWTP that could be available for anaerobic digestion or other process for capturing 
energy. This estimate is based on the current flow rate of approximately 2. 7 mgd and 
does not include sludge from the other locations. It is estimated that the Cherry Point 
WWTP produces approximately 75 percent of the sludge that is processed at the plant. 
Once t1ows reach the current design capacity of 3.2 mgd, the plant will produce 
approximately 850 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 35 million gallons at the current flow rate and 
approximately 41 million gallons at design flow. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
The BJWSA is interested in anaerobic digestion as well as new, innovative processes for 
capturing energy from biosolids as long as these are proven to be reliable and perfonn 
well. In either case, the economics of their construction and use will play a huge role in 
any decision on whether or not to adopt these technologies. 
There is a high potential for the onsite production of energy from municipal wastewater 
sludge at the Cherry Point WWTP. Due to the size of the Cherry Point WWTP (3.2 
mgd), it is not likely to be economical to build a system to derive energy from biosolids 
produced by the Cheny Point WWTP alone especially since the BJWSA has a contract 
with a landfill that includes a very low tipping fee. The economics do change somewhat 
once other WWTPs are included; but, the low tipping fee may prevent the conversion to 
an energy capturing process from making economic sense. 
6 
In addition to the entities already partnered with, there are three wastewater treatment 
system located on Hilton Head Island, the Hilton Head PSD #1, South Island, and the 
Broad Creek PSD, which could be partnered with to form a regional bioenergy 
production partnership. The current political enviromnent is suitable for such a regional 
biosolids facility to occur as indicated by the fact that the Cherry Point WWTP already 
acts as a regional biosolids disposal plant. The economics of such a regional bioenergy 
production facility will play a major role and, therefore, economic incentives would help 
the establishment of a partnership. 
At the Cherry Point WWTP there is considerable land owned by the BJWSA that could 
be suitable for a regional biosolids facility. The Cherry Point WWTP is located on an 
approximately 200 acre parcel of land. Current operations only utilize approximately 40 
acres. Since this available land is located on the cmTent WWTP site, there should be 
fewer secondary concerns, such as noise, traffic, and odor, that may be associated with 
locating a regional bioenergy production facility elsewhere. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the BJWSA is interested in anaerobic digestion as well as new, 
innovative processes for capturing energy from biosolids as long as these are proven to be 
reliable and perfonn well. The BJWSA would be interested in the offsite production of 
bioenergy and the use of energy from such a facility. The BJWSA does not own any 
large tracts of land suitable for a regional biosolids facility. However, the BJWSA does 
own several small (generally between 5 and 10 acres) tracts of land within Beaufort and 
Jasper counties. These tracts of land are associated with fonner WWTPs. The use of 
these tracts of land would be dependent on the land requirements, noise concerns, traffic 
issues, and odor issues. 
B. Charleston Commissioners of Public Works- Plum Island WWTP 
1.) Wastewater Treatment Processes 
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The Charleston Commissioners of Public Works (Charleston CPW)/Plum Island WWTP 
is currently permitted for a capacity of 36 mgd. The Plum Island WWTP cun·ently treats 
approximately 21 mgd of wastewater. Wastewater flows to the Plum Island WWTP from 
one of two deep tunnels, the Harbor Tunnel and the West Ashley Tunnel. The Harbor 
Tunnel transports all of the wastewater from the Charleston Peninsula to the treatment 
plant and the West Ashley Tunnel transports all of the wastewater fi·om the West Ashley 
area to the treatment plant. Upon arrival at the plant through the tunnel system, the 
wastewater is pumped to the surface. The wastewater then flows through a mechanical 
grinder to grind large debris such as paper and plastics and then through a mechanical 
screen to remove this ground material. The wastewater then flows into a grit removal 
system, where sand and other inorganic material is removed. The wastewater flows from 
the grit removal system into a group of rectangular primary clarifiers, where additional 
settling of solid particles occurs and mechanical devices skim oil and solids from the 
wastewater. The wastewater then flows into one of nine aeration basins equipped with a 
diffused aeration system. Following treatment in the aeration basins, wastewater flows to 
one of six rectangular secondary clarifiers. The settled solids are retumed to the aeration 
basins. The clarified wastewater flows to a chlorine contact chamber where sodium 
hypochlorite is added into the wastewater and allowed to be in contact with the 
wastewater for a sufficient period for disinfection to occur. Following the chlorine 
contact chamber, the wastewater is injected with sulfur dioxide to remove the residual 
chlorine. The wastewater then flows through a flow measurement device and is 
discharged into the Ashley River through a diffuser. 
2.) Sludge Handling Processes and Sludge Characteristics 
Sludge from the treatment process is wasted directly fi·om the aeration basin and not from 
the bottom of the secondary clarifiers. The wasted sludge is thickened in one of two 
gravity thickeners and then stored in a 280,000 gallon sludge holding tank, where it is 
aerated and mixed prior to dewatering. The Plum Island WWTP utilizes centrifuges and 
rotary presses to dewater sludge, achieving a cake solids concentration of between 22 to 
25 percent. Dewatered sludge is trucked to an approved landfill for final disposal. 
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Sludge produced at the plant is not required to meet Class B biosolids requirements since 
the sludge is disposed of in a landfill. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 5600 dry tons of sludge per year are currently produced at the Plum 
Island WWTP that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the current flow rate of approximately 21 
mgd. Once flows reach the current design capacity of 36 mgd, the plant will produce 
approximately 9600 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 269 million gallons at the current flow rate and 
approximately 460 million gallons at design flow. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
The Charleston CPW is interested in anaerobic digestion. A previous study prepared for 
the Charleston CPW indicated that anaerobic digestion with energy recovery was the best 
option for solids processing at the plant; however, the process has not been adopted. The 
Charleston CPW is also interested in the use of new, innovative processes for capturing 
energy from biosolids as long as these are proven to be reliable and perform well. In 
either case, the economics of their construction and use will play a huge role in any 
decision on whether or not to adopt these technologies. 
The Plum Island WWTP due to its large size and high power costs is well suited for using 
bioenergy onsite. Since power costs are so high, the Charleston CPW is very interested 
in the possibility of using energy derived from biosolids at the plant in an effort to offset 
the high energy costs required to run the plant. Accmmnodating new equipment for the 
purpose of energy recovery may be difficult due to the limited space available at the 
plant. It is more likely that the Plum Island WWTP could accommodate such equipment 
to process sludge generated onsite only or sludge generated onsite and at the Charleston 
CPW's 0.75 mgd Daniel Island WWTP. Regardless, the location of any such equipment 
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will be a key factor in the decision-making process. Due to its location along the 
Charleston Harbor, aesthetic concerns are very important for the Plum Island WWTP. 
The limited space available at the plant is also an issue. 
Around the Charleston area, there are numerous entities that could fonn a partnership to 
establish a regional bioenergy production facility. The North Charleston Sewer District, 
Dorchester County, the Berkeley County Water and Sanitation Authority, the Mt. 
Pleasant Water Authority, and the Summerville CPW are all located within the Greater 
Charleston area. The magnitude ofbiosolids generated within the Charleston area makes 
Charleston an ideal candidate location for a bioenergy production facility. 
In addition to the limited space available at the Plum Island WWTP for such a regional 
facility, there are other issues that would need to be addressed such as the cost of 
transportation, the choice over which technology to use, and the choice over which 
entities to include and which to exclude. Due to the number of entities involved, it may 
be difficult to fonn a partnership agreement with all entities. However, economic 
incentives should help the formation of a partnership. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the Charleston CPW is interested in anaerobic digestion and a 
previous study indicated that anaerobic digestion with energy recovery was the best 
option for solids processing at the Plum Island WWTP. Also, as previously mentioned, 
the Charleston CPW is interested in the use of new, innovative processes for capturing 
energy from biosolids as long as these are proven to be reliable and perform well. 
However, the limited space and aesthetic concerns at the Plum Island WWTP could limit 
the adoption of such processes at the Plum Island WWTP. Therefore, it is more likely 
that an offsite location would be the best choice for a bioenergy production facility. The 
Charleston CPW would be interested in the use of energy from such a facility. 
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The Charleston CPW owns numerous small tracts of land around Charleston, but it does 
not own any large tracts of land suitable for a bioenergy production facility. Land would 
need to be purchased for such a facility to be located with the Charleston CPW service 
area. Therefore, forming a partnership with the previously mentioned entities to help 
offset the cost of purchasing land and the cost of constructing a bioenergy production 
facility would improve the economics and, thus, improve the chances that such a facility 
would be built. Further, one or more of these potential partners may own land that would 
be suitable for a regional bioenergy production facility. Issues, such as cost, location, 
choice over technology, and choice over which entities to include and which to exclude, 
would still need to be addressed. 
C. City of Camden WWTP 
I.) Wastewater Treahnent Processes 
The City of Camden WWTP is currently permitted for a capacity of 3 mgd. The Camden 
WWTP currently treats approximately 1.5 mgd of wastewater. Wastewater currently 
enters the plant by gravity. The influent wastewater passes through a mechanical grinder 
to grind paper, plastics, and other foreign material. The wastewater then flows through a 
screen to remove the ground material. Following grinding and screening, the wastewater 
flows into one of two aerated lagoons, which have 5 cells each. Only one lagoon is 
currently utilized for treatment. The other is used for overflow only. Following 
treatment in the lagoon, the wastewater enters a pump station wet well. The wastewater 
is then pumped to a chlorine contact chamber where chlorine is injected into the 
wastewater and allowed to be in contact with the wastewater for a sufficient period for 
disinfection to occur. Following the chlorine contact chamber, the wastewater is injected 
with sulfur dioxide to remove the residual chlorine. The wastewater then flows to the 
Wateree River for discharge. 
2.) Sludge Handling Processes and Sludge Characteristics 
As previously mentioned, the City of Camden WWTP is an aerated lagoon treatment 
system. Solids produced by this type of treatment process settle and are slowly digested 
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within the system. Routine sludge wasting is, therefore, not required. However, sludge 
must be periodically removed from the system in order for efficient wastewater treatment 
to occur. When required approximately every 6 to 8 years, the sludge is dredged from the 
lagoon and trucked to an approved landfill for final disposal. Since the sludge is 
landfilled, it does not have to meet Class A orB biosolids requirements. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 400 dry tons of sludge per year are currently produced at the City of 
Camden WWTP that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the cun·ent flow rate of approximately 1.5 
mgd. Once flows reach the current design capacity of 3 mgd, the plant will produce 
approximately 800 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 19 million gallons at the current flow rate and 
approximately 38 million gallons at design flow. 
4.) Potential for Onsite Production and Use of Bioenergy Detived from Available 
Feedstock 
The City of Camden is interested in anaerobic digestion as well as new, innovative 
processes for capturing energy from biosolids as long as these are proven to be reliable 
and perform well. In either case, the economics of their construction and use will play a 
huge role in any decision on whether or not to adopt these technologies. 
The City is very interested in the possibility of using energy derived from biosolids at the 
plant in an effort to offset energy costs. At the WWTP, there are approximately II acres 
of available land that could be used for a bioenergy production facility. This is likely 
enough land to accommodate a regional facility, which would help improve the 
economics. Around the Camden area, there are other wastewater entities including 
Kershaw County that could fonn a partnership to establish a regional bioenergy 
production facility. These entities have worked together in the past, so it is possible that 
such a partnership could be fonned. Economics will play a major role in ability to obtain 
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pminers for a bioenergy production facility and, therefore, incentives would help the 
establishment of a partnership. The City would be willing to consider constructing the 
regional facility on available land at its WWTP. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the City of Cmnden is interested in anaerobic digestion and 
new, innovative processes for capturing energy from biosolids as long as these are proven 
to be reliable and perform well. The City does not own tracts of lm1d suitable for a 
bioenergy production facility other than the WWTP site. Land would have to be 
purchased for such a facility to be built elsewhere. Therefore, there is a better potential 
for onsite production rather than offsite production. 
D. City of Florence- Pee Dee River WWTP 
1.) Wastewater Treatment Processes 
The wastewater at the City of Florence/Pee Dee River WWTP enters the plant by gravity. 
The wastewater flows through a mechanical bar screen to remove paper, plastics, and 
other trash. From the bar screen, the wastewater flows through a g~it removal system to 
remove sand and other inorganic particles. The flow then splits to two different sides of 
the plant. Wastewater treated on the first side of the plant flows to one of four primary 
clarifiers to settle some additional solids. From the primary clarifiers, the flow enters one 
of four trickling filters and then to one of two intermediate clarifiers. The clarified 
effluent flows to one of two Orbal treatment basins for additional treahnent. The Orbal 
treatment basins are equipped with discs on horizontal shafts which mix and aerate the 
wastewater. Following treatment, the wastewater enters one of two tina! clarifiers where 
the solids settle to the bottom. The settled solids are either returned to the Orbal 
treahnent basins or wasted to the aerobic digesters. The clarified effluent flows to the 
ultraviolet light (UV) disinfection system. Wastewater treated on the second side of the 
plant flows to oxidation ditch basin (EIMCO Caroussel"') equipped with vertical shaft 
aerators for treatment. Following treatment, the wastewater enters one of two final 
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clarifiers where the solids settle to the bottom. The settled solids are either returned to 
the oxidation ditch treatment basin or wasted to the aerobic digesters. The clarified 
effluent flows to the UV disinfection system. Following UV disinfection, the wastewater 
is pumped to the Great Pee Dee River for discharge. 
2.) Sludge Handling Processes and Sludge Characteristics 
The sludge produced in the plant is wasted from the bottom of the secondary clarifiers to 
one of four 360,000 gallon aerobic digesters. The sludge from the aerobic digesters is 
dewatered by a belt filter press to achieve a solids concentration between 1 7 and 18 
percent. The dewatered sludge is either composted or landfilled. Approximately, 30 
percent of the sludge generated at the WWTP is composted and approximately 70 percent 
is landfilled. Composting consists of mixing the sludge with wood chips, fonning piles 
with the mixture, and applying air. The process wanns the mixture and following a 
sufficient period of time at the required minimum temperature the material will meet 
Class A biosolids requirements. After meeting Class A biosolids requirements, the 
compost is given to the local community for use as a soil amendment. Since demand for 
the compost material is less than the amount of compost that would be produced is all of 
the solids produced at the plant were com posted, the remainder of the sludge is trucked to 
an approved landfill for final disposal. The landfilled solids are not required to meet 
Class A orB biosolids requirements. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 2400 dry tons of sludge per year are currently produced at the Pee Dee 
River WWTP that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the current flow rate of approximately 9 
mgd. Once flows reach the current design capacity of 15 mgd, the plant will produce 
approximately 4000 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 115 million gallons at the current flow rate and 
approximately 192 million gallons at design flow. 
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4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
The City of Florence is not interested in anaerobic digestion due to the hazards and odors 
associated with it. The City also has concerns over the performance of anaerobic 
digestion. The City is interested in new, innovative processes for capturing energy from 
biosolids as long as these are proven to be reliable and perform well. Reliability and 
performance will be a major factor in the decision-making process. The City is wary of 
"innovative" processes due to past experiences. Economics will also play a major role in 
any decision on whether or not to adopt a new technology. 
The City of Florence is very interested in the possibility of using energy derived from 
biosolids at the plant in an effort to offset energy costs. At the WWTP, there are between 
30 and 40 acres of available land that could be used for a bioenergy production facility. 
This is enough land to accommodate a regional facility, which would help improve the 
economics. Around the Florence area, there are other wastewater entities, such as 
Darlington County Water and Sewer Authority, the City of Darlington, the City of 
Marion, and the City of Lake City, that could form a partnership to establish a regional 
bioenergy production facility and it appears that the political climate is such that a 
partnership could be formed. Economics will play a major role in ability to obtain 
partners for a bioenergy production facility and, therefore, economic incentives wonld 
help the establislnnent of a partnership. The City of Florence would be willing to 
consider constructing the regional facility on available land at its WWTP. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the City of Florence is not interested in anaerobic digestion. 
However, the City is interested in new, innovative processes for capturing energy from 
biosolids as long as these are proven to be reliable and perform well. The City of 
Florence owns numerous tracts of land around the City but none suitable for a bioenergy 
production facility other than the WWTP site. This is due to such factors as odors and 
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traffic. Land would have to be purchased for such a facility to be built elsewhere. 
Therefore, there is a better potential for onsite production rather than offsite production. 
E. City of Sumter- Pocotaligo River WWTP 
I.) Wastewater Treatment Processes 
The City of Sumter/Pocotaligo River WWTP is cunently pennitted for a capacity of 15 
mgd. Plants are underway to expand it to 18 mgd. The Pocotaligo River WWTP 
cunently treats approximately 9 mgd of wastewater. Wastewater cunently enters the 
plant by gravity and is pumped to a mechanical bar screen to remove paper, plastics, and 
other foreign material. The wastewater then flows through an aerated grit removal 
system to remove sand and other inorganic particles. Following screening and grit 
removal, the wastewater flows to an equalization basin to equalize flow and 
concentration. The wastewater then flows one of three extended aeration basins equipped 
with diffused aeration systems. Following treatment in the aeration basins, the 
wastewater enters one of eight secondary clarifiers where solids are allowed to settle. 
The settled solids are returned to the aeration basin or wasted to the aerobic digester. The 
clarified wastewater then flows to a chlorine contact chamber where chlorine is injected 
into the wastewater and allowed to be in contact with the wastewater for a sufficient 
period for disinfection to occur. Following the chlorine contact chamber, the wastewater 
is injected with sulfur dioxide to remove the residual chlorine. The wastewater is then 
pumped to the Pocotaligo River for discharge. 
2.) Sludge Handling Processes and Sludge Characteristics 
Sludge from the treatment process is wasted directly from the bottom of the secondary 
clarifiers and transfened to the aerobic digesters. Sludge is treated in one of two 2.25 
million gallon aerobic digesters. Aeration and mixing is supplied by fixed mechanical 
aerators. Following digestion, solids are conveyed to belt filter presses for dewatering. 
Following dewatering, the sludge is conveyed to a biosolids dryer (heat drying) that 
produces a "Class A" biosolid product that is suitable for use as an organic feriilizer. 
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This product is marketed under the name "Poconite." The product is utilized by local 
fanners as well as other entities across the southeast. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 2400 dry tons of sludge per year are currently produced at the Pocotaligo 
River WWTP that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the current flow rate of approximately 9 
mgd. Once flows reach the current design capacity of 15 mgd, the plant will produce 
approximately 4000 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 115 million gallons at the current flow rate and 
approximately 192 million gallons at design flow. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
The City of Sumter would consider anaerobic digestion, but the City is concerned over 
their safe and effective operation. The City is concerned over the hazards associated with 
the methane gas as well as over the reliable perfonnance of anaerobic digestion. The 
City is interested in new, innovative processes for capturing energy from biosolids as 
long as these are proven to be reliable and perforn1 well. In either case, the economics of 
their construction and use will play a huge role in any decision on whether or not to adopt 
these technologies. 
The City of Sumter is very interested in the possibility of using energy derived from 
biosolids at the plant in an effort to offset energy costs. At the WWTP, there is 
approximately 50 acres of available land that could be used for a bioenergy production 
facility. This is enough land to accommodate a regional facility, which would help 
improve the economics. Around the Sumter area, there are other wastewater entities such 
as Manning and Shaw AFB that could form a partnership to establish a regional 
bioenergy production facility. These entities have worked together in the past, so it is 
possible that such a partnership could be formed. Economics will play a major role in the 
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ability to obtain partners for a bioenergy production facility and, therefore, economic 
incentives would help the establishment of a partnership. If a partnership was formed, 
the City of Sumter would want to take the lead and construct the regional facility on 
available land at its WWTP. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the City of Sumter would consider anaerobic digestion, but it 
does have concerns. The City is very interested in new, innovative processes for 
capturing energy from biosolids as long as these are proven to be reliable and perform 
well. The City owns an approximately 200 acre tract of land that is suitable for a 
bioenergy production facility. However, this tract of land is located adjacent to its 
WWTP. Since the existing WWTP site has sufficient available land to accommodate a 
bioenergy production facility, it is more likely that the facility would be located at the 
existing WWTP site to take advantage of existing infrastructure such as roads and to take 
advantage of staff already located at the WWTP. 
F. City of York- Fishing Creek WWTP 
1.) Wastewater Treahnent Processes 
The City of Y ark/Fishing Creek WWTF is cuiTently pennitted for a capacity of 2 mgd; 
however, plans are underway to expand the plant's capacity to 4 mgd. The Fishing Creek 
WWTF cuiTently treats approximately 1.2 mgd of wastewater. The original extended 
aeration WWTF was constructed in 1979. Wastewater cUITently enters the plant by 
gravity. The influent wastewater passes through a mechanical bar screen to remove 
paper, plastics, and other debris and enters the influent pump station. Wastewater is then 
pumped to the grit removal system where sand and other inorganic particles are removed 
and flows by gravity through the remainder of the plant. Any flow above 2 mgd is 
diverted to an equalization basin for storage until flows return below 2 mgd. The 
equalization basin is capable of stming and aerating/mixing 4 million gallons of 
wastewater. All wastewater flow below 2 mgd passes from the grit removal system to 
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one of four extended aeration basins equipped with a diffused aeration system. Each of 
these aeration basins is approximately 400,000 gallons. Following treatment in the 
aeration basins the wastewater enters one of two secondary clarifiers where solids are 
allowed to settle. The settled solids are retumed to the aeration basin or wasted to the 
aerobic digester by a submersible pump station. The clarified wastewater then flows to a 
one of four tertiary filters. Prior to entering the filters, alum is added to the wastewater to 
precipitate phosphorus, allowing it to be removed by the filters. Following filtration, the 
wastewater flows to one of two chlmine contact chambers where chlorine is injected into 
the wastewater and allowed to be in contact with the wastewater for a sufficient period 
for disinfection to occur. Following the chlmine contact chamber the wastewater is 
injected with sulfur dioxide to remove the residual chlorine. The wastewater then flows 
through another Parshall flume to measure the effluent flow prior to discharge into 
Fishing Creek. 
2.) Sludge Handling Processes and Sludge Characteristics 
Sludge from the treatment process is wasted from the bottom of the secondary clarifiers 
to the aerobic digester. Sludge is treated in an approximately 400,000 gallon aerobic 
digester. Aeration and mixing is supplied by a diffused aeration system. During the 
summer months, sludge from the WWTF is dewatered on the sludge drying beds. A belt 
filter press is used to dewater sludge during the remaining nine (9) months of the year. 
The City is able to achieve high cake solids concentrations with the sludge drying beds. 
Solids concentrations generally approach 40 percent following dewateling in the sludge 
drying beds and 21 percent following dewatering by the belt filter press. Dewatered 
sludge is trucked to an approved landfill for final disposal. Sludge produced at the plant 
is not required to meet Class B biosolids requirements since the sludge is disposed of in a 
landfill. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 320 dry tons of sludge per year are currently produced at the Fishing 
Creek WWTF that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the current flow rate of approximately 1.2 
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mgd. Once flows reach the current design capacity of 2 mgd, the plant will produce 
approximately 530 dry tons of sludge per year. Following the proposed expansion to 4 
mgd, the plant will produce more than I 000 dry tons of sludge per year. Assuming the 
sludge available for anaerobic digestion or other process for capturing energy is at a· 
solids concentration of 0.5 percent, this equates to approximately 15 million gallons at 
the cun·ent flow rate and approximately 25 million gallons at design flow. This also 
equates to approximately 50 million gallons following the proposed expansion. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
T11e City of York supports the beneficial use of biosolids as long as it is economically 
feasible. The City would be interested in anaerobic digestion assuming the economics of 
a conversion to it make sense. Performance would also be a key factor in the decision 
making process. The City would want to be assured that anaerobic digestion would 
perform better than the current aerobic digestion process before converting to it. The 
City would also be interested in the use of new, innovative energy from biosolids 
production technologies. The use of innovative technologies at the Fishing Creek 
WWTF would be dependent on proven perfonnance and reliability in addition to the 
economics of its use. 
There is a potential for onsite production and use of bioenergy at the Fishing Creek 
WWTF. The amount of space required for such a facility will be key in detennining if it 
can be done at the WWTP site. Although there is available land around the existing 
WWTP, the plant will soon undergo an expansion to 4 mgd, which will utilize a 
considerable portion of the currently available space. Some additional land is available 
around the plant particularly adjacent to Fishing Creek, but flooding concerns would have 
to be addressed before any such facility could be located within this area. 
Around the York area, there are other wastewater entities such as the City of Rock Hill 
and Fort Mill that could fonn a partnership to establish a regional bioenergy production 
facility and it appears that the political climate is such that a partnership could be fonned. 
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Economics will play a major role in ability to obtain partners for a bioenergy production 
facility and, therefore, economic incentives would help the establishment of a 
partnership. The City of York would be willing to consider constructing the regional 
facility on available land at its WWTP, if the available land is sufficient in size and 
suitable for such a facility. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the City of York is interested in anaerobic digestion as well as 
new, innovative processes for capturing energy from biosolids as long as these are proven 
to be reliable and perform well. The City of York would be interested in the offsite 
production of bioenergy and the use of energy from such a facility. The City of York 
does own some additional land around the area that may be suitable for a bioenergy 
production facility. Odor and traffic concerns would have to be addressed before such a 
facility could be built on one of these tracts ofland. 
G. Chester Sewer District- Rocky Creek WWTP 
1.) Wastewater Treatment Processes 
The Chester Sewer District (CSD)/Rocky Creek WWTF is currently permitted for a 
capacity of 1.36 mgd. The Rocky Creek WWTF CU!Tently treats approximately 0.5 mgd 
of wastewater. Wastewater is pumped to the plant by an influent pump station. The 
influent wastewater passes through a mechanical bar screen to remove paper, plastics, 
and other debris and enters an equalization basin to equalize flow and concentration. 
Wastewater then flows by gravity to one of two aeration basins equipped with diffused 
aeration systems. Following treatment in the aeration basins, the wastewater enters one 
of three secondary clarifiers where solids are allowed to settle. The settled solids are 
returned to the aeration basin or wasted to the aerobic digester by a pump station. The 
clarified wastewater then t1ows to one of two chlorine contact chambers where chlorine is 
injected into the wastewater and allowed to be in contact with the wastewater for a 
suft1cient period for disinfection to occur. Following the chlorine contact chamber, the 
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wastewater is injected with sulfur dioxide to remove the residual chlorine. Following 
dechlorination, the wastewater flows into one of four tertiary filters. Prior to entering the 
filters, alum is added to the wastewater to precipitate phosphorus, allowing it to be 
removed by the filters. Following filtration, the wastewater passes over a cascade aerator 
to reoxygenate the effluent prior to discharge into Rocky Creek. 
2.) Sludge Handling Processes and Sludge Characteristics 
Sludge from the treatment process is wasted from the bottom of the secondary clarifiers 
to the aerobic digester. Sludge is treated in an approximately 375,000 gallon aerobic 
digester. Aeration and mixing is supplied by a diffused aeration system. A belt filter 
press is used to dewater sludge to a solids concenh·ation of approximately 17 percent. 
Dewatered sludge is trucked to an approved landfill for final disposal. Sludge produced 
at the plant is not required to meet Class B biosolids requirements since the sludge is 
disposed of in a landfill. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 130 dry tons of sludge per year are currently produced at the Fishing 
Creek WWTF that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the current flow rate of approximately 0.5 
mgd. Once flows reach the current design capacity of 1.36 mgd, the plant will produce 
approximately 360 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 6 million gallons at the current flow rate and 
approximately 17 million gallons at design flow. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
The CSD would be interested in anaerobic digestion assummg the economiCS of a 
conversion to it make sense. The City would also be interested in the use of new, 
innovative energy from biosolids production technologies. The use of innovative 
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technologies at the Rocky Creek WWTF would be dependent on proven perfonnance and 
reliability in addition to the economics of its use. 
There is a potential for onsite production and use of bioenergy at the Rocky Creek 
WWTF. The amount of space required for such a facility will be key in detennining if it 
can be done at the WWTP site. There is approximately 10 acres of available land at the 
plant which includes a portion adjacent to Rocky Creek; therefore, flooding concerns 
would have to be addressed before any such facility could be located within this area. 
Around the Chester area, there are other wastewater entities that could form a partnership 
to establish a regional bioenergy production facility. The City of Rock Hill, the City of 
Lancaster, the Town of Fort Mill, and the Lancaster County Water and Sewer District are 
all located in close proximity to the Chester area. It appears that the political climate is 
such that a partnership could be formed. Economics and reliability will play a major role 
in ability to obtain partners for a bioenergy production facility. Economic incentives 
would likely help the establislrment of a partnership. The Chester Sewer District would 
be willing to consider constructing the regional facility on available land at its WWTP, if 
the available land is sufficient in size and suitable for such a facility. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, the CSD is interested in anaerobic digestion as well as new, 
innovative processes for capturing energy from biosolids as long as these are proven to be 
reliable and perform well. The CSD would be interested in the offsite production of 
bioenergy and the use of energy from such a facility. The CSD does own some 
additional land around the area that may be suitable for a bioenergy production facility. 
These areas are located adjacent to the other two WWTPs owned and operated by the 
CSD. The Sandy River WWTP has approximately 40 acres of available land and the 
Lando-Manetta WWTP has approximately 10 acres of available land that could be used 
for a bioenergy production facility. 
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H. Easley Combined Utilities- Middle Branch WWTP 
1.) Wastewater Treatment Processes 
The Easley Combined Utilities/Middle Branch WWTP is currently permitted for a 
capacity of 3.5 mgd. The Rocky Creek WWTF cu!Tently treats approximately 2 mgd of 
wastewater. Wastewater is pumped to the plant by an influent pump station. The 
influent wastewater passes through a static screen to remove paper, plastics, and other 
debris. Wastewater then flows by gravity to into an anoxic selector and then into one of 
two 1.5 million gallon aeration basins. Following treatment in the aeration basins, the 
wastewater enters one of two secondary clmifiers where solids are allowed to settle. The 
settled solids are returned to the aeration basin or wasted to the aerobic digester by a 
pump station. The clarified wastewater then flows into a UV disinfection system. 
Following UV disinfection, the wastewater is discharged to Middle Branch. 
2.) Sludge Handling Processes and Sludge Characteristics 
The sludge produced in the plant is wasted from the bottom of the secondary clarifiers to 
a I million gallon aerobic digester. The sludge is treated within the aerobic digester for a 
sufficient period of time to meet Class B biosolids requirements. After meeting Class B 
biosolids requirements, the solids are land applied in liquid fonn. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 550 dry tons of sludge per year are curr-ently produced at the Middle 
Branch WWTP that could be available for anaerobic digestion or other process for 
capturing energy. This estimate is based on the cmTent flow rate of approximately 2 
mgd. Once flows reach the cU!Tent design capacity of 3.5 mgd, the plant will produce 
approximately 930 dry tons of sludge per year. Assuming the sludge available for 
anaerobic digestion or other process for capturing energy is at a solids concentration of 
0.5 percent, this equates to approximately 26 million gallons at the cuiTent flow rate and 
approximately 45 million gallons at design flow. 
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4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
Easley Combined Utilities is interested in anaerobic digestion as well as new, innovative 
processes for capturing energy from biosolids as long as these are proven to be reliable 
and perfonn well. In either case, the economics of their constmction and use will play a 
major role in any decision on whether or not to adopt these technologies. In fact, Easley 
Combined Utilities would not be interested in any technology that would cost more 
money, no matter what other benefits may be derived. 
Easley Combined Utilities is very interested in the possibility of using energy derived 
from biosolids at the plant in an effort to offset the high energy costs required to mn the 
plant. There are approximately 30 acres of available land at the Middle Branch WWTP 
that would be suitable for a bioenergy production facility. Easley Combined Utilities 
operates several other WWTPs in the area. If a bioenergy production facility were built 
at the Middle Branch WWTP, solids from these facilities would likely be processed in 
this plant as well to help improve the economics. 
Around the Easley area, there are numerous entities that could fonn a partnership to 
establish a regional bioenergy production facility. Western Carolina Water Authority, 
Pickens County, the City of Pickens, the Town of Clemson are all located in close 
proximity to Easley. Solids fi·om these entities could be tmcked to the Middle Branch 
WWTP for processing through a bioenergy production facility. The political climate in 
the area is such that a partnership could likely be formed and, in fact, Easley Combined 
Utilities is more interested in a regional bioenergy production facility plant than such a 
facility processing sludge from its plants alone. Economic incentives should help the 
formation of a partnership. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
As previously mentioned, Easley Combined Utilities is interested in anaerobic digestion 
and new, innovative processes for capturing energy from biosolids as long as these are 
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proven to be reliable and perform well. Easley Combined Utilities would be interested in 
the offsite production of bioenergy and the use of energy from such a facility. Easley 
Combined Utilities does own some additional land around the area that may be suitable 
for a bioenergy production facility. One tract of land is approximately 20 acres and 
another is approximately 50 acres. Odor and traffic concerns would have to be addressed 
before such a facility could be built on one of these tracts of land. 
I. Grand Strand Water and Sewer Authority- Schwartz WWTP 
1.) Wastewater Treatment Processes 
The wastewater at the Grand Strand Water and Sewer Authority (GSWSA)/Schwartz 
WWTP is pumped to the plant. The wastewater flows through a mechanical bar screen to 
remove paper, plastics, and other trash. From the bar screen, the wastewater flows 
through an aerated grit removal system to remove sand and other inorganic particles. The 
flow then splits to two different sides of the plant. Wastewater treated on the old side of 
the plant flows to a pre-aeration basin and then into one of two p1imary clarifiers to settle 
some additional solids. From the primary clarifiers, the wastewater flows into the 
rotating biological contactor (RBC) portion of the plant and then to one of two secondary 
clarifiers. The clarified effluent flows to an effluent structure and then through a sand 
filter for further polishing. The filtered effluent is then pumped to the GSWSA's tree 
farm for application. Flow from the effluent structure and the tree fann pump station can 
be diverted to the new side of the plant. Wastewater treated on the new side of the plant 
flows to an Orbal aeration basin for treatment. Following treatment, the wastewater 
enters a secondary clarifier where the solids settle to the bottom. The settled solids are 
either returned to the Orbal treatment basin or wasted to the aerobic digesters. The 
clarified effluent flows to the UV disinfection system. Following UV disinfection, the 
wastewater is aerated and pumped to the Waccamaw River for discharge. 
2.) Sludge Handling Processes and Sludge Characteristics 
All of the sludge produced in the plant is wasted from the primary clarifiers, which are 
located on the RBC side of the plant. The sludge is thickened in one of two rotary drum 
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thickeners and then discharged into an 800,000 gallon aerobic digester. The sludge can 
bypass the drum thickeners to allow for control over the percent solids concentration 
going to the aerobic digester. Solids are periodically transfened to two 400,000 gallon 
aerobic digesters to allow sufficient digestion to meet Class B biosolids requirements. 
After meeting Class B biosolids requirements, a pmiion of the sludge is applied to the 
GSWSA's sod form in liquid form. The remaining portion of solids produced at the 
Schwartz WWTP are dewatered with a belt filter press and spread on the GSWSA's tree 
fann. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 21 00 dry tons of sludge per year are cunently produced that could be 
available for anaerobic digestion or other process for capturing energy. This estimate is 
based on the cunent flow rate of approximately 8 mgd. Once flows reach the cunent 
design capacity of 14.3 5 mgd, the plant will produce approximately 3800 dry tons of 
sludge per year. Assuming the sludge available for anaerobic digestion or other process 
for capturing energy is at a solids concentration of 0.5 percent, this equates to 
approximately 101 million gallons at the cunent flow rate and approximately 182 million 
gallons at design flow. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
There is not a high potential for onsite production of bioenergy at the Schwartz WWTP. 
Space is extremely limited at this plant. An expansion of any smi would be difficult to 
accomplish at this time. There is a possibility that some land adjacent to the plant could 
be purchased to allow for some modest expansion. However, the area that could be 
purchased is only approximately 15 acres and would be very expensive since it is located 
along the Grand Strand. Fmihermore, the type of process used to derive the bioenergy 
would need to be carefully evaluated. The plant used to have anaerobic digesters; 
however, these were removed due to operational difficulties and odor problems. The 
plant operators indicated that they would not want anaerobic digesters at the plant again. 
Some other type of process would need to be used at this plant. The GSWSA would be 
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interested in the use of new, innovative energy from biosolids production technologies. 
The use of innovative technologies at the Schwartz WWTP would be dependent on 
proven performance and reliability in addition to the economics of its use. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
There is a high potential for offsite production of bioenergy in this area. The Grand 
Strand Water and Sewer Authority currently owns approximately 5000 acres in the 
Bucksport area. The relatively rural character of this area makes it attractive for 
bioenergy production as the population is not highly dense and the land is not overly 
priced at this time. The GSWSA currently owns and operates 8 wastewater treahnent 
plants. Sludge from these plants could be taken to a bioenergy production facility for 
processmg. 
The sheer number of plants owned and operated by the GSWSA makes them an obvious 
candidate for a bioenergy production facility. In addition, there are several entities within 
the area that could form a partnership to establish a regional bioenergy production 
facility. The City of Georgetown, Georgetown County Water and Sewer Dishict, and 
North Myrtle Beach are all located within the Grand Strand. The magnitude ofbiosolids 
generated within the Grand Strand makes it an ideal candidate location for a bioenergy 
production facility. It is anticipated that a partnership could be formed assuming the 
economics are favorable. Economic incentives would certainly assist in the formation of 
a pminership and the ultimate construction of a bioenergy production facility. The City 
of Georgetown and Georgetown County Water and Sewer Dishict have formed 
partnerships in the past. Other issues such as transportation costs and how that relates to 
which entities to fonn a partnership with would need to be addressed. 
J. Spartanburg Sanitary Sewer District- Fairforest WWTP 
1.) Wastewater Treahnent Processes 
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The Spartanburg Sanitary Sewer District (SSSD)/Fairforest WWTP is currently permitted 
for a capacity of 12 mgd. Plans are underway to expand it to 25 mgd. The Fairforest 
WWTP currently treats approximately 7.7 mgd of wastewater. Wastewater currently 
enters the plant by gravity. The influent wastewater passes through a mechanical bar 
screen to remove paper, plastics, and other foreign material. The wastewater then flows 
through a grit removal system to remove sand and other inorganic particles. Following 
screening and grit removal, the wastewater flows through a drum screen to remove 
additional material. The wastewater then flows into one of four extended aeration basins. 
Two of these basins have diffused aeration systems to provide aeration and mixing of the 
wastewater and two have mechanical surface aerators to provide aeration and mixing. 
Following treatment in the aeration basins, the wastewater enters one of five secondary 
clarifiers where solids are allowed to settle. The settled solids are returned to the aeration 
basin or wasted to the aerobic digester. The clarified wastewater then flows to a chlorine 
contact chamber where chlorine is injected into the wastewater and allowed to be in 
contact with the wastewater for a sufficient period for disinfection to occur. Following 
the chlorine contact chamber, the wastewater is injected with sulfur dioxide to remove the 
residual chlorine. The wastewater is then pumped to the Pacolet River for discharge. 
2.) Sludge Handling Processes and Sludge Characteristics 
Sludge produced in the treatment process is wasted from the bottom of the secondary 
clarifiers to an approximately 2.6 million gallon aerobic digester. In order to meet Class 
B biosolids requirements, the sludge from the digester is alkaline stabilized. Following 
stabilization, the sludge is dewatered using a centrifuge and the dewatered solids is land 
applied. 
3.) Volume of Waste Available for Anaerobic Digestion 
Approximately 2100 dry tons of sludge per year are currently produced at the Fairforest 
WWTP that could be available for anaerobic digestion or other process for capturing 
energy. This estimate is based on the current flow rate of approximately 7.7 mgd. Once 
flows reach the current design capacity of 10 mgd, the plant will produce approximately 
2700 dry tons of sludge per year. Following the proposed expansion to 25 mgd, the plant 
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will produce approximately 6700 dry tons of sludge per year. Assuming the sludge 
available for anaerobic digestion or other process for capturing energy is at a solids 
concentration of 0.5 percent, this equates to approximately 101 million gallons at the 
current flow rate and approximately 129 million gallons at design flow. This also equates 
to 321 million gallons following the proposed expansion. 
4.) Potential for Onsite Production and Use of Bioenergy Derived from Available 
Feedstock 
The SSSD is interested in anaerobic digestion as well as new, innovative processes for 
captuting energy fi·om biosolids as long as these are proven to be reliable and perform 
well. In either case, the economics of their construction and use will play a major role in 
any decision on whether or not to adopt these technologies. 
The SSSD is very interested in the possibility of using energy derived from biosolids at 
the plant in an effmt to offset the high energy costs required to run the plant. There is 
some available land at the Fairforest WWTP that would be suitable for a bioenergy 
production facility. The SSSD operates 13 other WWTPs in the area. If a bioenergy 
production facility were built at the Fairforest WWTP, solids from these facilities would 
likely be processed in this plant as well to help improve the economics. The SSSD is 
very interested in a regional approach within its own organization. 
Around the Spartanburg area, there are numerous entities that could form a partnership to 
establish a regional bioenergy production facility. Western Carolina Water Authority, 
Greer CPW, the Town of Lyman all located in close proximity to the Spartanburg area. 
Solids from these entities could be trucked to the Fairforest WWTP for processing 
through a bioenergy production facility. The political climate in the area is such that a 
partnership could likely be formed, but economics will drive the decision. Economic 
incentives should help the formation of a partnership. 
5.) Potential for Offsite Production and Use of Bioenergy Derived from Available 
Feedstock 
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As previously mentioned, the SSSD is interested in anaerobic digestion and new, 
innovative processes for capturing energy from biosolids as long as these are proven to be 
reliable and perform well. The SSSD would be interested in the offsite production of 
bioenergy and the use of energy from such a facility. The SSSD does own some 
additional land around the area that may be suitable for a bioenergy production facility. 
One tract ofland is approximately 60 acres. The SSSD owns numerous other small tracts 
of land associated with the closure of fonner wastewater facilities. Odor and traffic 
concerns would have to be addressed before such a facility could be built on one of these 
tracts of land. 
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IV. STATE WIDE ORGANIC WASTE ESTIMATES 
It is estimated that WWTPs within SC, excluding purely industrial WWTPs, currently 
produce approximately I 00,000 dry tons of sludge per year that could be available for 
anaerobic digestion or other process capable of capturing energy. Assuming this sludge 
has a solids concentration of 0.5 percent, this equates to approximately 4.8 billion 
gallons. It is also estimated that once these WWTPs reach their current design capacity 
these plants will produce approximately 210,000 dry tons of sludge per year that could be 
available for anaerobic digestion or other process capable of capturing energy. Assuming 
this sludge has a solids concentration of 0.5 percent, this equates to approximately I 0 
billion gallons. 
Based on current flows at these plants, there are 24 "large" plants producing greater than 
1000 dry tons of sludge per year (or greater than approximately 48 million gallons of 
sludge at 0.5 percent solids), 86 "medium" plants producing between 100 and 1000 dry 
tons of sludge per year (or between approximately 4.8 million and 48 million gallons of 
sludge at 0.5 percent solids), and 211 "small" plants producing less than 100 dry tons of 
sludge per year (or less than 4.8 million gallons of sludge at 0.5 percent solids). Based on 
the petmitted flows at these plants (or the maximum flow allowed with current plant 
design), there will be 55 "large" plants producing greater than I 000 dry tons of sludge per 
year (or greater than approximately 48 million gallons of sludge at 0.5 percent solids), 94 
"medium" plants producing between I 00 and 1000 dry tons of sludge per year (or 
between approximately 4.8 million and 48 million gallons of sludge at 0.5 percent solids), 
and 172 "small" plants producing less than 100 dry tons of sludge per year (or less than 
4.8 million gallons of sludge at 0.5 percent solids). Table A.l in the Appendix includes 
detailed flow and sludge production information for each WWTP located in SC. 
This analysis includes only WWTPs treating municipal or mixed municipal/industrial 
(i.e., no industrial only) plant. Therefore, it is assumed that the majority of these plants 
will have sludge available for anaerobic digestion or other process capable of capturing 
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energy that is of similar quality. However, some variability between WWTPs should be 
expected. 
Within SC, there are currently 3 counties that produce 10,000 dry tons of sludge or more 
per year that could be available for anaerobic digestion or other process for capturing 
energy. There are also 19 counties currently produce between 1000 to 10,000 dry tons of 
sludge per year that could be available for anaerobic digestion or other process for 
capturing energy and 24 counties will produce less than 1000 dry tons of sludge per year 
that could be available for anaerobic digestion or other process for capturing energy. 
Figure 2 presents a map of South Carolina with the estimated solids production for each 
county based on current flows. 
Once the WWTPs within SC reach their design capacity, it is estimated that 5 counties 
will produce 10,000 dry tons of sludge or more per year that could be available for 
anaerobic digestion or other process for capturing energy. It is also estimated that 31 
counties will produce between 1000 to 10,000 dry tons of sludge per year that could be 
available for anaerobic digestion or other process for capturing energy and 10 counties 
will produce less than 1000 dry tons of sludge per year that could be available for 
anaerobic digestion or other process for capturing energy. Fignre 3 presents a map of 




The following is a summary of the conclusions from this study. 
• Anaerobic digestion produces "biogas" which is a mixture of methane, carbon 
dioxide, hydrogen sulfide, nitrogen, hydrogen, methylmercaptans, and oxygen. 
• Methane comprises between 55 and 80 percent of the biogas, with 65% typical. 
• 1 cubic foot ofbiogas (at 65 percent methane) contains approximately 600 BTUs 
or approximately 0.180 kWh of energy. 
• 1 ton of sludge will generate approximately 25,000 cubic feet of biogas or 
approximately 15,000,000 BTUs or approximately 4400 kWh of energy. 
• 1 gallon of sludge (at 0.5 percent solids) will generate approximately 0.5 cubic 
feet ofbiogas or approximately 300 BTUs or approximately 0.09 kWh of energy. 
• SC has 321 municipal wastewater treatment plants. 
• Based on current flows at these plants, there are 24 plants producing greater than 
1000 dry tons of sludge per year, 86 plants producing between I 00 and I 000 dry 
tons of sludge per year, and 211 plants producing less than 100 dry tons of sludge 
per year. 
• Based on the permitted flows at these plants (or the maximum flow allowed with 
current plant design), there would be 55 plants producing greater than I 000 dry 
tons of sludge per year, 94 plants producing between 100 and 1000 dry tons of 
sludge per year, and 172 plants producing less than 100 dry tons of sludge per 
year. 
• Currently, there is approximately 100,000 dry tons of sludge produced in SC 
annually. This equates to 1.5 trillion BTUs or approximately 0.44 billion kWh of 
energy. This would produce enough energy for approximately 44,000 
households, assuming each household utilizes I 0,000 kWh per year. 
• At design capacity, there would be approximately 210,000 dry tons of sludge 
produced in SC annually. This equates to 3.15 trillion BTUs or approximately 
0.92 billion kWh of energy. This would produce enough energy to heat 
approximately 92,000 households, assuming each household utilizes 10,000 kWh 
per year. 
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• The following "large" plants were studied in detail. 
o City of Florence- Pee Dee River WWTP 
o City of Sumter- Pocotaligo WWTP 
o City of York- Fishing Creek WWTP 
o CityofCamden WWTP 
o Beaufort Jasper Water and Sewer Authority- Cherry Point WWTP 
o Grand Strand Water and Sewer Authority- Schwartz WWTP 
o Chester Sewer District - Rocky Creek WWTP 
o Easley Combined Utilities- Middle Branch WWTP 
o Charleston Commissioners of Public Works- Plum Island WWTP 
o Spartanburg Sanitary Sewer District- Fairforest WWTP 
• All WWTPs were possibly interested in anaerobic digestion except for the Grand 
Strand Water and Sewer Authority's Schwartz WWTP. Ultimate use would be 
predicated on performance and economics. 
• Each WWTP expressed interest in alternative energy production and use. This 
would be new technologies other than anaerobic digestion and methane 
collection. Ultimate use would be predicated on perfonnance and economics. 
• All WWTPs were very interested in the production of energy from biosolids and 
the use of that energy at the plant. 
• All WWTPs believed that the political enviromnent was such that a regional 
facility could possibly be created in their areas. 
• The Grand Strand area, the greater Charleston area, the Beaufort area, the 
Spartanburg area, and the greater Greenville/Spartanburg area appeared to be 
most promising locations for a regional facility due to the number of plants within 
close proximity. It could be assumed that the greater Columbia area would also 
be a good candidate location although it was not studied in detail. 
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3.5 MGD 
City of Florence 
Pee Dee River WWfP 
Florence, SC 
15 MGD 
City of Sumter 




























I Sludge Production! Sludge PrO<Iuctionll 
Based on Design Based on Current' 
Capacity Flow 
Table A. J - Detailed Flow And 
NPllllS 
Permit 
Production Information For WWTPs 







Sludge Production Sludge Productionll 
Based on Design Based on Current 
Capacity Flow 
Table A.l- Flow And 
NPDES 
,·WWTPs 
Average [Sludge Production! Sludge Production[[ 
Daily 




Sludge Production I Sludge Productionll 
Based on Design Based on Current 










Sludge Production I Sludge Productionjj 





Average I Sludge Production Sludge Productionll 
Daily Based on Design Based on Current 
Flo\\' Cauacitv Flow 
Table A.1 - Detailed Flow And 
NPDES 
Permit 






I Sludge Production! Sludge Production!] 
Based on Design 
Capacity 
Based on Cu 
Flow 
Table A.l - Detailed Flow And Information 
Average Sludge Production! Sludge 
NPDES 
I I I 
Design 
I 
Daily Based on Design Based on 
Permit' Capacity Flow Capacity Flow 
No. 






Sludge Production Sludge Productionll 







Sludge Production Sludge Productionll 
Based on Design Based on Current 
Capacity Flow 
Table A.l - Detailed Flow And Production Information For \V\VTPs 
NPDES Design 
Capacity 
Average !Sludge ProductionjSiudge Productionll 
Daily 
Flow 
Table A.1 - Detailed FlO\\' And Production Information I<nr W\:VTil<;~ 
NPDES 






Sludge Production! Sludge Productionll 
Based on Design Based on Current 
Capacity 
2. NPDES dischargers taken from DHEC FOIA request and/or USEPA Envirofacts Warehouse. Only NPDES dischargers classified as sewerage systems; operators of 
residential mobile home sites; land subidividers and developers; sporting and recreational camps; operators of dwellings other than apartment buildings; elementary and 
secondary schools; civil, social and fraternal organizations; residential care; child day care services; eating places; operators of apartment buildings; and colleges, 
universities, and professional services arc included in this list. 
3. Domestic WWTPs are italicized. All other dischargers are likely package WWTPs with biosolids that are already collected by a municipality or could be collected by a 
municipality. 
4. Plants with average daily flow data that could not be determined were assigned an average daily flow of 1/2 the design capacity unless specialized knO\vledge existed 
concerning the discharge such as the plant is not open yet. 
